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(57)Abstract: 

PURPOSE: To produce a high strength hot rolled steel strip excellent in HIC resistance by 
specifying the compsn. constituted of C, Si, Mn, Ti, Al, N, P, S and Fe and forming the final 
micro structure of polygonal ferrite. 

CONSTITUTION: Steel contg. 0.04 to 0.18% C, 0.02 to 1.00% Si, 0.50 to 1.00% Mn, 0.05 to 0.30% Ti, 
0.001 to 0.100% Al, <0.0100% N, <0.030% P and <0.015% S so as to satisfy 0.3<Ti/(Cr+S+N)<5 and 
C+Mn/6+Si/24+Cr/5<0.25, and the balance Fe with inevitable impurities is subjected to hot rolling. 
At this time, the heating temp, at the time of the hot rolling is regulated to 1 100 to 1450° C, the 
finishing temp, is regulated to 800 to 950° C and the coiling temp, is regulated to 500 to 700° C. 
Thus, the high strength hot rolled steel strip free from the generation of HIC even in a severe 
environment of pH3 can be obtd. 



LEGAL STATUS 

[Date of request for examination] 20.1 2.1 995 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 277071 8 

[Date of registration] 1 7.04.1 998 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 1 7.04.2004 



htto://www1 9.iDdl.inDit.ero jd/PA1 / result/ detail/ main/wAAAkHaWtoDA407070697P1 htm 2007/09/04 



<i9)B*a*ffjr (jp> (12) £: Hfl # 1^ & W < A > <ii>**mwi»* 

($ffl5f7 -70697 

(43)&PB ^7^(1995) 3 E14B 



(51) IntCl.' 




F I 




C2 2C 38/00 


3 0 1 F 






C 2 1 D 8/02 


C 7412-4K 






C2 2C 38/14 








38/28 














5fe»3R »*«CDSC2 FD (4 6 1) 


(21)WBI#^ 


!fcil¥5-243713 


(71)fcfJ|§JA 


000002118 










<22)tfUHB 


¥^5*F(1993)9J?3B 




*Rjfr*IR7tf* *K*«4TB 5#33# 






(72)3MMf 










3fp»ium>fti*m*igi85o#» {fefc&ax 














(72)S§M# 










=Bl9(llJ»?(tW:iU^1850#«l 














(74)>reaA 





(54> mwozm »h i cttfc«nfcK^^iP!»t^^»sjt*fe 



(57) 

[gift] P H=3 ^simftgt^Ti-^-rfc, H 

C : 0. 04-0. 18%, Si :0. 02 
— 1. 0 0%, Mn : 0. 5 0-1. 00%, Ti : 
0. 05 — 0. 3 0% Al : 0. 001 — 0. 100 
% s N : 0 . 0 10 0%J£lT, P : 0. 0 3 0%i^T*3 
XXfS:0. 015%^T2:0. 3^Ti/(C + S + 
N) ^5"C\ ^oCrMn/6 + Si/24 + Cr/5 



(2) 



W§B¥7- 7 0 6 9 7 



[4WMt#«D|fiH] 

[If sfcJg 1] C : 0 . 04 — 0. 18%, Si :0. 
0 2—1. 001 Mn:0. 50 — 1. 0 0%, T 

i:0. 05 — 0. 3 0% Al : 0. 001 — 0. 1 
0 0%. N : 0. 0 10 0%^T\ P : 0. 0 3 0%£X 
: O. 0 15%TO0. 3^Ti / (C + 
S+N) ^5*t\ ^oC+Mn/6 + S i/24 + Cr 

/i^*?^ F"e*S^i*r»«tt5iH I CttKfttx 10 

[IfhfcJS 2] C : 0 . 04 — 0. 18%, Si : 0 . 
0 2—1. 0 01 Mn:0. 5 0—1. 0 0%, T 
i:0. 05 — 0. 3 0%, Al : 0. 001 — 0. 1 

0 0%, N: 0. 0 10 0 %^T\ P : 0 . 0 3 0 %£X 
T^^O^S : 0. 0 15%OT^0. 3^Ti / (C + 
S + N) ^5~C\ ^oC+Mn/6 + Si/24 + Cr 

/5<o. 2 5%-eg-^u mnt^F Q^^xi^mm 

T«*^6>ftS*4r, flftl10EE«il*o4D*MaA l 1 0 0- 

1 4 5 0°C, tt_btm!£ 8 0 0 - 9 5 0°C, 9 20 
5 0 0-7 0 0°CX~m$J±mi-Z^k$:¥Tmt-tZ>Mtt 

i ctninf^Miifoijim 
[0001] 

o^tmhi c&t\,^) \z.tefrin*7 4 -?mm 

k^<Dm&jjmz.m-tz> 0 30 
[0002] 

, »h i cmcmtitcmm^wm^tix^ 

[0 0 0 3] t£# % »SOHI C^irLtlt 
<a^^ V^Mn Sf^AM^^i^f 50 



UTtt, N i £fcfiN i £ 

C u iSrtt tS^i (&m$%5 1 

-8711 #«3E£;h/0^o 4«E 

CO^s **T»«li-6*Sfe (#^»S5 1-114 3 18 

fp-TS^S: (4*BBBg 5 4- 3 1 0 2 0 #4**L #MBS 5 
5-128536 N C a ^^S^Pi"^)^^ 

(»MBg5 3»1 0 6 3 1 8^«) aS«J6*ixrV^ 

5** (WB8B8 5 2-11181 5»^«) , Kfcfilft 
»(Z)S!$Hv<3 5 0i:t5*» (#TO5 7~7 3 1 
6 2^ii) , T i *3^U5NbfcJ:S*IIB4K*ft*«r 

mm-rztt (*mhbb6 3-6 4 4 9 2-wm» , 

6 3- 1 3 4 6 4 7#42t*) »©«36iSfrtoiX-CV^ 0 
[0 0 0 4] 

[»WAS*P*LJ:5 fc-t-SWl] ±lIB«fMBS5 1-8 7 

113fMtl^tt pH=3WJ;9WjS^ 

m9ZT\z&\,^x\tt<D8i% : &i£< , H I CO^^rKit 
t5^i:^-etftV> 0 tfc, #r^BS5 1-114318 
#^BS 54-31020 «f#MHS 55- 

12853 6 ^m^m^cDjffefe, gm<n&m&m& 

lhi"Sr tttEKT?fe5o $5>(^ ^5 3-10 6 
3 1 8-§^#fciH*<B#ftra:, 5 
7t#>, HI C^±ta^if»X.otfflI^5o $ 

bfcufefc. 4#r^0S5 2-1118I S^m^Mm<Dij 

BS 5 7 - 7 3 1 6 2 f ^Id^^^^fi, pH(Z)f0^ 
4:i-«^tttB«-e*So #MBS6 3-6 4 4 9 2^ 

£ fiEli-Cfe 60 #P^93 63-1 34647 

[0 0 0 5] r^5g^oe»«, pH=3^V^f^ 
ii±tTt-£3^T^ HI C(Ol^f5r^^^V«HI 

[0 0 0 6] 



(3) 



WBB¥7 - 7 0 6 9 7 



3 

<«*«»W*Sr«[*afc 0 *(0l6*. Ti4rgfS*WbO 

MMJt^rt, T ittMnJ:DfcSfcfl!>*Sl 

Z}&±%^ti#>, Mn S?ri|$:^t6A^»^< 

d5*L<B«sn, t i ca«*fWi-5fe«>*l^ia 

M n ft^ftfJlT 5 r t \z. «t otiUIBftSr ^ffelx:^ r 

[0 0 0 7] tftfc*)*!©* 1 W*lfi, C : 0. 0 
4 — 0. 18%, S i : 0. 0 2—1. 00%, Mn : 
0. 5 0—1. 0 0%, T i : 0. 0 5 — 0. 3 0%, 
A 1 : 0 . 001—0. 1 0 0%. N : 0 . 0100% 
^ P:0. 0 3 0%J^T*5J:U ? S : 0. 0 15%J£A 
T£r0. 3^Ti / (C+S + N) ^ 5 "C, ^oC+M 20 
n/6 + Si/24+Cr/5^0. 25 %-C^fr U 

[0 0 0 8] £fc, *I^l2W|giil C : 0. 0 4 
— 0. 18%, S i : 0. 0 2 — 1. 0 0%, Mn : 
0 . 5 0 — 1. 0 0 %, T i : 0 . 0 5 — 0. 30% 
A1:0. 001—0. 1 0 0%, N: 0, 0 100% 
J^T\ P : 0. 0 3 0%WTte&XPS : 0. 0 1 5 %$X 
T£r0. 3^Ti / (C+S+N) ^ 5 "C, ^oC+M 30 
n/6 + Si/24+Cr/5^0. 2 5%-ea^L, 

^ 1 1 0 0 - 1 4 5 0°C, ffc_btf 8 0 0 — 9 5 0 
°C, 0 i&S 5 0 0-7 0 0 °CT^f^£b^i-^) w ^ £r 

[0 0 0 9] 

fcsas, 0. i8%m§«^i (OTc^it 

^~+-f hO*5ft«2ffi(aj£*23SiB;kU SHICttii 
MfSOt, 0. 0 4 — 0. 18%^Lf; 0 SittB 

»f^^r*^;i-Sfc*t^tt0. 0 2%J^_hcOS i £A 1 

X#«o*8H4£i««>* 0. 3 0%**jt5£H*flMfc; 
iaSMWtWt^5!is 1. 0 0 so 



0 2—1. 0 0%tUfc 0 

[0 0 10] Mntt*jO»ffi^«ttWB'l4±#*3it^Mn 

S £ LXjfclHliactt*rjBw't-*«* s *Hfti-5fPfflSr# 

0. 5 0%J^1«I^5^, 1. 0 0%lrli5^ 

£^fC, »F^JSES£^pCOAr3 ^CdSteT-TSOXy — a^li 

^oJzT^H I C tci^l^^^r^.^-^ - 
^^M^^^iti-5t^ofc^lJ^^<(DT% 0. 5 0 
-1. 0 0 £ Lfc 0 Cr«Mni:[R|^(7)^SrWr^7C 
*-e#>5tf s , Mn <fc 9 ^Ar3 Sffi^W^JS**^^^^^ 

«<0O-C% 0. 1 %^±OC r £Mn + C r < 1 . 0% 

ft* *^ Crit)L<liMn + Cr^l. 
0 0 %^^X. ^) i § ^ t^)t\ C r <D_kPB*3 
•tt^Mn+CrOJilSSrl. 0 0%Ht 
[0011] T i fir^wtcife^se^hSI'teo^ft:^: 
ftS5c*-e, rofc£>tc:o. 0 5%^lMTfc5^ 

0. 3 oyozmz-ztmrnm^* h u— 

<t£Z><DX\ 0. 0 5 — 0. 30%tV± o Ti 
}*Mn £Vi>S h<DlSLfQj3&&< , T i St Ltff^ 
S%m7£i-%<DT\ AffftiBH 1 cte^^i- 0 A 1 ttffl 

0. 0 0 1%Mgtfc6^\ 0. 10 0%^^tt 

fflLt^MWat^^-^ 0. 001-0. 100 

%t LfCo NJ*T i N t LTT i fcJBr&U mt^^h 

Irlf^tao-e, 0. oioo%j^Tiifc 0 Pfi 

0. 0 3 0%^j6^5tW2^IIXJ!fei4Sr^bUS<ft 
0. 0 3 0%i^T£ Lfdo SteO. 0 15%£r 
jHxi«i:A***«^a£*ds*<4>9, iHictt^I 

il*«f5©t, 0. 0 15%OTHt 
[0012] ^7t, C^fi (C+Mn/6 + Si/24 
+ Cr/5) 2 5%£ LfcCDf*, 4#ld»Mff 

fic^i^o. 2 5%OTtt§r fcas*fcT»*«n? 

*>S*»e>"C*>5 0 Ti/ (C + N+S) (D^H^O. 3 
— 5<^ffiffl£ LfcOl*. 0. 3*Wt?fiw<D|g^[c:iK« 
&3I!S$*£ 6 0 k g f /mm 2 JBJl±^»ft^#^tb-f > 



(4) 



%fm¥-l - 7 0 6 9 7 



[0013] £/c, r<z>3§pjii*, jiiau^j«5>*§.j*^SS 

fcLfc 5 KT<Z>*Ji*#«:**"*-Sr4:3&s, gift 

ADjttffiLSS: 1 1 0 0- 1 4 5 0°Ct LfcW3\ 1 
1 0 0'C*i||-Cf±T i C<DmM&^-tfrX*2bZ><DX\ T 

m<fcbx&& 0 MJi^tt±im^8oo-9 5 

0°C^Lf~cDte. 8 0 0°C^-Cii^^$ ^n|l^^ 
IU< , *'JnM^14^ti^i-^fc^T^«9, 9 5 0°C 

t^I^t: Uy^a ^^iir^-r £ <7) -e 

fc^-CfcS. ^9^£5 0 0 — 7 0 0°C£ Lfc?) 

5 0 Ot^ItltT i COff£B?i«C^< ft 5 20 

(dx\ mmom&timtbfr-r. mfc»vtt>mth. 70 
o°cMt§Wfii«T i cAsa^fku-cwmgirfbW 

[0 0 14] 

IMMM] * 1 t^^-f-N o . 1 — 15 N 
o. 16 — 2 5(DktWtm%, * 2 (C^f *D»MS. ft± 

&**t\ il^Ceqlt C+Mn/6+Cr/5 + 
S i /2 ^2K*5tt 



6 

A. F. ttrv^ra^— :7m^>f MS. S. P. 

J; D U SBlW't?©**** (Hv m 
ax) *5«fcr^**5fill$i:mtt-a5i:OiS!SII (AHv) £ 

[0 0 15] HI C&Mkte* NACE s t a n d e r 
d TM-0 2-8 4{-mZXftotL a fcfd'U '^2* 

f;pH5. 1—5. 4tDAX^7fc 

&fflV\ ^Mg2 5±3°C, i»^9 6^TO 
So NACEm Sf«atpH3-4. 5 

C0 5%Na C 1 + 0. 5%ft»»?S (V^SNACE 
*«) S:fflV\ Kft2U[2 4±2. 8°C, 8i»«f«9 6 

BtU ^^Wt^Xfj;, 11112 5 0111111, I$50mm 
T\ *Slt««ro*«WifiS:*lmmfoSJ|»Lfc 0 # 

£"tf>3^ HI CCO^^ftb^W^Ufeo ft*5. ^2^CO 

h i cttiWAi^ o x r±«tu3g* % a &y y * * 

[0016] 



50 



(5) %?m¥- 7- 7 0 6 9 7 



7 8 

















% ft 


(%) 
















c 


Si 




P 


s 


Cr 


Ti 


Al 


N 


( 


Ti/ 


{%) 




1 


0.10 


0.11 


0.61 


0.012 


0.005 


0.01 C 


).102 


0.048 


0.0025 




0.95 


D.208 




2 


0.10 


0,12 


0.80 


0.015 


0.007 


0.01 c 


).098 


0.062 


0.0018 




0.90 


0.240 




3 


0.09 


0.10 


0.90 


0.009 


0.007 


0.01 t 


),099 


0.047 


0.0029 




0.99 


0.246 




4 


0.15 


0.11 


0.51 


0.005 


0.006 


0.01 c 


X064 


0.015 


0.0022 




0.40 


0.242 




5 


0.14 


0,12 


0.60 


0.005 


0.007 


0.01 


3.092 


0,012 


0.0027 


- 


0.61 


0.247 




6 


0.09 


0.02 


0.62 


0.019 


0.003 


0.01 


>.165 


0.072 


0.0020 




1.63 


0.196 




7 


0.05 


0.14 


0.80 


0.007 


0.007 


0.01 


D.055 


0.028 


0.0027 


Ca=28ppm 


0.92 


0.191 




8 


0.05 


0.50 


0,75 


0.003 


0.006 


0.01 


1065 


0.035 


0.0027 


Ca=22ppin 


1.13 


0.198 


9 


0.04 


0.86 


0.68 


O.005 


0.008 


0.01 


3.071 


0.033 


0.0022 


Ca=27ppm 


1.41 


0.121 




10 


0,04 


0.96 


0.65 


0.006 


0.007 


A A1 


0 084 


0.0 2 8 


0.0023 


C a = 31ppm 


1.70 


0.190 




11 


0.07 


0.08 


r\. nr 

u.y t> 


ft A1 9 
U.U J. / 


n Ail 


0.01 


),151 


0,000 


0.0026 




1.76 


0.234 




12 


0.07 


A AT 




n ai a 




0.01 


5,198 


0.005 


0,0075 




2.16 


0.233 




Id 


A AT 


U.UO 


n qa 




n ftl4 


0.01 


D.244 


0.003 


0.0089 




2.63 


0.236 




14 


0.07 


ft f 1 

U.J. J. 


VJ.Dx/ 


u . U -LU 


0 001 


0.33 


0.123 


0.019 


0 0055 




1.61 


0.244 




15 


0.07 




A Kl 


A A1 A 


n AAQ 
U_UUi 






0.031 


o nofS3 




1.62 


0.250 




16 


0.11 


0.12 


0.46* 


0.013 


0.007 


0.01 


0.100 


0.028 


0.0029 




0.83 


0.194 




17 


0.10 


0,11 


1,15* 


0.018 


G.00B 


0.01 


0.103 


0.044 


0.0025 


■ 


0.95 


0.298* 


.PL 


18 


0.10 


0.12 


1.70* 


0.014 


0.002 


0.01 




0.032 


0.0033 




0.00* 


0.390* 




19 


0.20* 






n m 1 

U.Uli. 




0 01 


D.051 


0.043 


0.0021 




0.26* 


0.B47* 




20 


0.03* 


0.15 


0.93 


0-011 


0.007 


0.01 


3.149 


0.025 


O.0024 




3.78 


0.198 


21 


0.O5 


0.10 


0.93 


0,013 


0.018" 


1 0.01 


D.354* 


0.007 


0.0078 




4.57 


0.211 




22 


0.07 


0.10 


0,53 


0.011 


0.002 


0.71 


3.122 


0.038 


0.0048 




1.59 


0.305* 


w 


as 


D.07 


0,15 


2.01+ 


0.013 


0,004 


0.01 




0.022 


0.0.036 


Kb = 0.045 


0.00* 


0.413* 




24 


0.07 


0.22 


1.93* 


0.011 


0.006 


0.01 


D.044* 


* 0.031 


0.0022 




0.56 


0.403* 




25 


0.07 


0.25 


1.74* 


0.016 


0.005 


0.01 


Q.025< 


" 0.026 


0.0038 


Nb=0.D46 


0.32 


0.S72* 



[0017] [^2] 



40 



50 



(6) 



¥fffl¥-7 - 7 0 6 9 7 









YS 


TS 


EI 






tflftzMt 


f±Jtifi« 






Ko. 


p.p. 


A.F. 


8.P. 


niio2) 


mci2) 


(%) 


max 


AHv 


BP 


KACE 


PC) 


PC) 


PC) 




1 


95 




3 


52.6 


62.9 


32.3 


201 


11 


o 


o 


1250 


900 


600 




2 


94 




6 


61.8 


71.4 


28.S 


233 


27 


o 


o 










3 


92 




8 


61.7 


71.9 


24.7 


244 


36 


o 


o 






.. 




4 


82 


10 


8 


60.5 


70.6 


26.1 


269 


65 


o 


o 






500 




5 


90 




10 


64.1 


73.8 


24.9 


261 


47 


o 


• o 










6 


91 




6 


ea.i 


72.3 


22.3 


245 


28 


o 


o 










7 


95 




5 


49.0 


60,1 


84.9 


173 


5 


o 


o 








W 


8 


96 


- 


4 


52.2 


62.7 


32.1 


184 


6 


o 


o 










9 


96 


- 


4 


49.1 


61.2 


33.6 


175 


4 


o 


o 










10 


97 


- 


S 


50.0 


61,6 


34,2 


176 


3 


o 


o 










11 


92 


- 


8 






22.9 


256 


21 


o 


o 




850 


600 




12 






9 


74 0 


S7 6 


21.4 


277 


19 


o 


o 




820 






IS 


91 


- 


9 


75.4 


89.2 


■(q a 
ly.o 


283 


19 


o 


o 




830 


- 




14 


68 


5 


7 








246 


28 


o 


o 


1200 


950 


- 




15 


93 


- 


7 


68.1 


76.5 




267 


44 


c 


o 










16 


95 


_ 


5 


43.4 


52.8 


35.8 


173 


13 


o 


X 


1250 


900 






17 


75* 


15 


10 


64.1 


74.6 


22.0 


273 


57 


X 


X 


1300 


850 


550 




18 


S5 


5 


10 


41,2 


54.8 


34.3 


315 


162 


X 


X 


1340 


— 


— 




19 


60* 


15 


25 


€0.3 


66.6 


25.9 


300 


109 


X 


X 








ft 


20 


so 


17 


3 


45,6 


36.5 


32.7 


163 


5 


X 


X 




900 


600 




21 


92 




8 


71.9 


84.4 


20.7 


*256 


3 


A 


X 


1350. 


860 


600 




22 


82 


13 


5 


65.2 


76.8 


23.3 


860 


135 


X 


X 


1200 


. 950 




w 


23 


20*= 


30 


50 


60 .3 


68.6 


24.8 


326 


129 


X 


X 










24 


30* 


SO 


40 


61.6 


70.8 


27.3 


328 


124 


X 


X 










25 


30* 


25 


45 


57,8 


66.8 


27.7 


306 


115 


X 


X 









ft, «ttfc*«H4i:gi«gft$ 6 0kg f/mm z WO 
ftfctf>rt, P H=3^)NACEifcJoV^t)HIC^ 
f Uj^V^No 1 1 6 ~ 2 5 Vvftb&H I C« 



[0019] 



40 



50 



